Misinterpretation of minimum alveolar concentration: Importance of entering demographic variables
Sir, Minimum alveolar concentration (MAC), defined as minimum alveolar (end-tidal) anaesthetic concentration required to produce immobility in 50% of patients to noxious stimuli, is a standard measure for monitoring potency of inhalational anaesthetics. [1] Age is one of the several factors that affect MAC values, with 6-7% decrease in MAC for each increasing decade. [2] Modern day gas analysers in anaesthesia monitors are capable of incorporating age and concurrently administered nitrous-oxide during calculation and display of MAC value. [3] Figure 1 demonstrates the influence of age on MAC value on Datex-Ohmeda S/5 monitor (Datex-Ohmeda, Helsinki, Finland) following delivery of similar anaesthetic concentration. With default age of 40 years, and end-tidal nitrous-oxide and end-tidal desflurane concentration of 49% and 4.6% respectively, MAC displayed was 1.3 [ Figure 1a and b]. When age correction was applied for this 6-year-old child, at the same anaesthetic concentration, MAC value displayed decreased to 0.9 [ Figure 1c and d]. This has important clinical implications when anesthetizing children. Despite the monitor display of adequate depth (MAC of 1.3), patient moved and might have experienced pain, and/or awareness. Had the demographic data been included, age appropriate MAC would have been displayed (0.9), facilitating measures to deepen the plane of anaesthesia and avoid this unsavoury incident. This is especially important when depth of anaesthesia monitor is not used, and MAC is depended upon for ensuring an adequate surgical depth. Though MAC is relied upon by the clinician as a metric with which to titrate the anaesthetic agent -the absolute values of each agent, clinical judgement and patient response are far more valuable and important. However, this report demonstrates that there is still possibility of misinterpretation of anaesthetic depth especially in children when demographic details are skipped or when using monitors which do not provide for age-correction when calculating MAC. A 7-month-old baby was posted for emergency laparotomy for intestinal obstruction. Pre-anaesthetic evaluation was normal. After applying routine monitoring such as electrocardiogram, pulse oximeter and non-invasive blood pressure, patient was pre-medicated with intravenous (IV) injection glycopyrrolate, fentanyl and ondansetron. Patient was induced with IV ketamine and rapid sequence intubation attempted with no. 3.5 uncuffed ETT (polyvinyl chloride). Since, it was difficult to negotiate beyond glottis; patient was intubated with smaller ETT (no. 3.0) orally in the next attempt. ETT was fixed after confirming bilateral equal air entry, normal end-tidal carbon dioxide (EtCO 2 ), and 100% oxygen saturation (SpO 2 ).
Injection atracurium and isoflurane were used for maintenance. Patient was manually ventilated with Mapelson F circuit during the entire course of surgery keeping EtCO 2 near normal. Bag pressure required for ventilating also remained uniform intra-operatively. Patient was reversed with injection neostigmine and glycopyrrolate after the appearance of spontaneous respiratory efforts and motor activity of limbs. Oral suctioning was done, and as a part of our routine procedure, we checked the ability of the patient to maintain acceptable saturation on room air prior to extubation. To our surprise, SpO 2 dipped to 88-90% with laboured respiration. Mapleson circuit was immediately reconnected and 100% O 2 delivered with manual assistance. Chest auscultation revealed no added sounds. ETT suction with infant feeding tube no. 8, inserted to the depth of 20 cm, was done to rule out probable obstruction of ETT by secretions. Attempt of room air trial was unsuccessful. ETT kinking in the oral cavity was ruled out by examination. Arterial blood gas and serum electrolyte reports showed no abnormality. Chest X-ray, done to rule out pneumothorax, pleural effusion and pulmonary oedema was normal. Meanwhile, oxygenation and manual ventilatory assistance continued to maintain normal SpO 2 and EtCO 2 . While it was being discussed on further course of management, patient got extubated accidently. Immediately patient was oxygenated with face mask and breathing circuit with 100% oxygen. To our surprise, respiratory efforts appeared to be normal and regular. Room air trial was attempted and found to be successful. We examined the ETT for possible obstruction. What we found was unusual -a crescentic projection in ETT lumen was revealed on ETT dissection, which was a result of manufacturing defect [ Figure 1 ].
An ETT obstruction commonly occur from causes such as mucus plugs [1] or blood clots. [2] Infrequently manufacturing defects such as plastic meniscus in ETT lumen, [3] defective connector, [4] asymmetric cuff, [5] or kinking, [6] have also resulted in ETT Obstruction. Our case represents a manufacturing defect, which has not been reported so far.
In this case, we missed manufacturing defect on pre-operative examination because of three reasons. First, ETT selected had to be changed to smaller one in a hurry and thus escaped careful examination. Second, the small calibre of the tube limited ability 
